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(57) [^1 

[fll^l 2~i ooo<ov'^'OT^xhyy#&^ag 

-O-fcUTJi. 0«i.K-O-CH2 CH (OH) CH 
2 -0-^5r^-C&. i^i^uf^XhOy (CD) k 
LTJi. a-CD, i8-CD. r-CDi:mpX'^ t. 
2 ~ 1 0 0 0 <7)i^ aT=^f X M) i^S^^O^f J ^^ 

a. 
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mSM2\ iei^<o-R-*^-CH2 CH (OH) TV^S. $^>fc:. i^^'Ox^Xh U yt^fif^fL^S^ 

CH2 -CH2-. -c (0-) H-CH2 -CH xh^^{4. i^^Dr^xM) y£7)^jHcD:*:§$S.t^ 

(0-) -Xtt-coNPhNCO-TfcSS^lE 10 yxh^^<D:*:§;^^fc:J:>)^±S. 

S<0i^:5'ax^Xhy>'.-KUv-. [0 0031 t^:-?)-C. i^^'n-fJfXh yytOSHSrS 

[iS*iS31 2~10 0i7)x:5'a-r^XM;y#^Sr ^>liHffl-rSC:tS:BWf: tT. i^^J'nr^Xh'jycO 

*-rSlf^ 1 Xtt 2^c0x^ n-r^x h 'J ysK 'J v ^m<Oit«)t:;K U v-tofflffl t LT J'^' ax=¥x h U 

-. y^^Ai-SC:t*«tt'^itTV^«. CMacromo 1 e 

[iS^4l *3g<Oy^'aT^Xby>'#ej±-a5« cu 1 es. 9 (5) 701-704, 1976D , * 

^l~3c7)V^-ril*n]BEa«>'^'n7^^Xhy>^ ilTV^S C:ftp'!il^2 (29) 3 0~4 0 (198 

8) . !^te59-227906^, 1163-3142 

[fi^asi x^'OT^xM;yma*Ja-i^^'ox 20 oi-tj. 

^xh»jy. /8-i^^'ox^xMJyat^r-i^^'OT [00041 v^-ffwoJ^t. i^^'nr^xMJyliJft 

h 'J y-h-t,i-£hWs't>W,iithWm 1 ~4 :^v%-r i:LT#irt-S<0T?SiHO:*:§ Sat^gJISfcttSE^kti^r 

[fl^aei 2~1000c7)i^^nT^Xhyyi&# <fc'):*:S^-fk^1lj^ J: '9#<<^^5rSif$-fr 

^■9->'<^©8m$'l^-f5, i^^Dx^^Xh'jy;^';^ [00051 

[19^71 i^i'Qx=^xh'jyfc;ifyx^p>'^y 14. SSWOi^^'aT^xhyySrffiHiJWtiiJilLT. 

3-;l-b'xr5yfc<om5Jg^t. »:v^-C2, 4-i^' 30 :J'nT^XhUy#a(r)J^J:"5»ff#cOSV^SjB&W 

0 0 0<0i^:5'ox^xb y :/2r#tf;Ky a^^1^^'S^# [00061 

sit*«6S©£7)istss. mm^mk-thft^mm %wm.. 2~i o o o 

[lt*B8] aslgftl&^xe^'n/WbKyy, v^yot Wv-^ox^XhyymfiS^^ElgL/rri^^ox^xhy 

^^'y. ^;l^^'-;l'r;Pxb :s.-Vyi/A Vl^ y.-^y v-TfcoT. ^StlK^d 2o<^i^^ax=3f 

r^-yfphts:hWs^tM\iii.hm^^x\tiwn x b y >'#fi[«07}c®a<7)^is^ ^^tj-o-R-o- 

7Xli8IB^C0Sjtirffi. 40 [00071 ;?^>{C*f&HHJi^ 2~1000«>'^OT 

[lt*:«101 i^:5'aT=^xhy:^mfi*^'a->'^'n dfxby>'2:^tf*'y p^'^-^-vStJ^^L. liif^^i^^ 

T^xhyy. p-l^9u^r^xY^}vmfr-l^9n OT=^xhyyc7)7KKa^3»}^jfcRjE$-«J:TagliL. 

x^Xhyy*>^:5r2>S^*»^>S{m.5iS^6~9<OV^ -PV^T-^y o^J'dE-iryWi^lij^Sr^-rS, v-tJ'nT^ 

•fit*>i:S^os?)t*ffi. xbyy;ifyv-coiajt:trffifcPl-ri.. 

[f|Bj<7)Pffl/jriJtnjj [00081 2|s:^Jcoi/:5'DT=^x h y y^^yvHi. 

[000 11 . 1^0v^5'or^xhyy*fi[S:ag}iat'^l§LTi/^' 

\m±<rfJm%m i/^nr^x h y y^t nr^x h y y#ficoScfci5t^llfif&<o^P5:^rtS 

[00021 y y^ y -^-(mm^WBCtf^'i^ nf^x v y yif^ y v 

[t;t*<OStgl vi?DT='fXhyyJ4. ^1f|ji$::ff-r 50 -<rmmm(^\z5r^^tiX\^h. 



(3) 



!^^7-48451 



100 09] *5|Ba<0i/'^'OT^XM»>;Ki;-7-li. 

h V >#fi[<^<OM^S v-^* ar h 'J 'J v-it 

2~ 1 0 OSSOCOi^^QT^X h 'J y#fi[$^3^L:t 
[ 0 0 1 0 1 OT=^f X b y ymmi. il^t:^ 

:/;i/3e5y-xss<0ik'^v^>'^'ux^xM;y (d 

~12) S->'^'OT'3rXhV>mffitL3tv^OT^X 20 
[ 0 0 1 1 ] vi' OT^x h U >3K»J -r-ttJco^a 



= *lg^2r-&-tf-0-R-0--CS^Sni.. ll?1iS<0-R 
-kLT«, fia«0v^'O7^^xh>jydfJ-7-T'?ia§ 

^S. ^<ni.o^j:^mi. :ftp'!il^2 (2 

9) 3 0—4 0 (1988). i^^BBS 9- 2 2 7 9 0 
6^. |g6 3-314 201^^^E®Si^TV^S. 
fc:. -R-tt-CH2 CH (OH) CHz 

-CH2 -C (0-) H-CH2 -CH (O 
-) -&tX-CONPhNCO-iJrffKtf-6C:i:*^r^ 
h, -C (0-) H-CH2 -CH (0-) 

v^T«. 1 otos^^' OT^x h u y#fi[t02ocoKmiS 
^k^li^dttTiSO. -O-R-O-tLTJl. -O 
-C (0-) H-CH2 -CH (0-) -O-b^^it 

[0012] ^a-0-R-0-c^-R-*«-CH2 
CH (OH) CH2 -•Qhh^t-TWi^l'i:^, 
^lli, 3|s:iiBB<o>'^'Or^XMJ>';Ky'7-<0^^ 

0-R-0-+<7)gS^m^i*$tt-Cfc^>-f. -CH2 
CH (OH) CH2 -<0;?i*«E®SilTV^S. 
[0013] 

[^11 




0, 



NOj 



NH-^-NO, 




[00 14]3?tgStt, m^oi^^uf^XV^JymL 8Jitt,i/^'Ox=^fXM)y5:ffi^-rSD-:5^;P3t7y- 
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ii^m^sh^itifihh, ^s*<-o-c (o 

-) H-CH: -CH (0-) -0-ff)^iZ\i^ -O 
-C (0-) H-CH2 -CH (0-) 

10 0 151 i^:7OT^XhU>';}fJV-<05|5SgO>'^' 
OT'SfX h 'J -SSc0*KSi6«-O-R-XS 10 

<5>tC. -0-R-XStf:«Wi2~6eST*S. fflU. 

■^tcJi. 7oJaJi-Cfc5ri:t>J>6. 
[ 0 0 1 6 J iemm-y^uir^x Y U y^Uv-li. 
2~1 0 0 0<7)>'^'aT='fX m; >'Sr^tf;K»Jo^'^^ 

[ 0 0 1 7 1 ;|f y o^'=^-9->'c^« 
ie^iu9^^Vt\t. Etei^ (rotar) (ax 
i 1 e ) tOffl^*>$-3fc^ (r ot axane ) (D 

mSrJe^U. <}Cl^-C2. 4-i^'riho7;l'jro<yH: 

atR^^^J-SClfct-J: 0 2—1 0 0 OcDi'rJ'OT^x 
h y y ^-^tr^r y o^'df-r>Sr#l>ii:**'C#SC^^ 
f-A'— (Natu r e. vol. 356, p325-3 
27) D . 

[0 0 18] t.ti^ if.^)X.^VyCf^)^-)VMX7Xy 
<o.-Ky xf-i/y:J<y n-zPtoftbO t^yxf^t Ho 

CI^38|51S^HFW5£li^ (WF) ^HSi-mB 
-14] . ifc, ;KyTh7bHo75yja^t=;Ky:t 
^f-fe:}'^, '■Kyx^VW$H^S:fflV'>-Ct)^ya:J'4f 40 

[0 0 191N4. ;Kyx^wy^^ya-/Pt';^T5>^ 

s^^'OTiif X f y yifi\)'^-<r>^y^xif^x y y ymia 

f-^'y^^y^-;^t'>^r$y$■;S3t^m^:UcJ^s ;Ky 
xf-v y 2 xf - 1/ y ^ y 3 -;w#{as Tt 0 
l^Ov^'OT^^f;^ h y ^A^'-Ky a^'df-^-i^^jg^-f 
i^J. a-CD{i^ft6 0 0~2 0 0 0cOPEGi: 



<o«-^4{5fffl:^ftiim*fcs (2x^w/y3- 

)VmL: ICD) . llJt, ;Kyrh7tHn77y<0i© 
1~1. 5<0rh9tHn75>#fiCi*tT 
[0020]^^ 

;Ky u^^^vkmLVkl/i^ nr^x h y >c?:^t 
(*3iw)>'^'nTdf X b y y!i?y ^-•c^ig»>jx-R 

- X t tTfflV^/5,tlT V^S fcoS: t ffl C: fc A« 
CCIT. X{1. $/^'DT^Xby>'CD*l®i: 

*^-C%«.. mtf. a?*i}J'ltLTxtr^'n;WhKy 
y^fflv^l,^. ;Kyo:?4f-9-y^r;l';*y*}8?St» 

jgL. cio^^fcxe^'n^i^hKyy^aaniL. 

[0021] 5?»iRje»TLy::SbK. ;Ky n^=5f-9-y<0 
yy;Kyv-^;K!fija*><i,^Sm.c:i:fcJ:0. *I6BB 
2, 4-i'-ho7;l/Jt-D'<.yHfyi;Kyxf-W 

■rsc:fc, 2. 4-=J-hr-*jyiz^tx\m^ 
^ OT^f X b y yji? y -e-k ^^srrs . 

[0 02 2] ^/i>*l/::i^^'nT^Xhyy;Ky-?-J±. 

$^>t*7A^'avh/57-r-^fcJ:0SS 
■rs I) . *l6BBco>'^' pt^X h y y;Ky v 

Hi. ^Stt^y7-<0|g^^a-:^. Elg5?i<7);<r7--ir 
yu. Mty'i-^y^)V (^°p) . %=H-^y^}V i'it 

[0023] 

\Wm^%\-¥m\zi:t\.\i. i/:7Pr^xhyy* 
fiS-K)raO:g$ tai^WSSJf ^i^:?DT=^x h y y;Ky 

[0024] 

-5. 

iOO25]||J|0il 

iir^^}xi9^^y<r>^^ 

J^yo^'^lfyJi, ^t-^f-A-- (Nature, vo 

1. 356. ^3 2'5-3^i) (r)Wm:m^\^xw^ 



(5) 

• 7 

Lt:. r»^ftl4 50tfDPEG-BA<0*^5:a-C 
^y/yn-^Pt'J^.TSV (PEG-BA) tffim^i: 

^<0|§ftt3if!l«(4 6^*)<02. 4-x':^bu 
7njrn'<.y-b>i&5^';>{f-;W4t;l'AT5 Hi: i: ttaam 

iftltix— f;Pf 3 iHia^ t T . *HiE<0 2 . 4 - h 

$K-CgfeJ^LT. 7y-<7)a-CD. PEG-BAatf 

[0026] SaHi^';<f-^l'^^l'*=¥>' H ( DM S O ) 
fcigWt. *T?aS>tT5feRJ&7)a-CDaiXPEG- 
B AMt^fc^ttWi^::! h n 7n:to7 

(|R^6 0%) . ®^fc^!fe5-;&7A^'nvh^^5 
y^- (-b7rT"y^>^G-5 0. ^DMSO) tcT 
fifSSL-t. ^mi. ^y-COa-CD. PEG-BA 

hi^X-h-ytz. ^mHia-CDiftl 2~1 3rJcO;Ky 

[ 0 0 2 7 1 s^^' ox^X h y y;Ky V-<?>&^ 
J:E/1fyn^'dr-9-> (22. 5g)^10%NaOH* 
^fcSDSL. XUr^o/Wh H y y ( 3 . 8 4 mm o 

Lit. x:5'/-;|.*>^J|feco@(*a&JlffajLyi. MSg*»^> 

2 4^ra^r;l';&y {2 5%NaOH) T^mLfz. Z 30 
WSiB^^^i&ait. iJcl^T-HCl-Ctt^t!'::. 
[00281 0U±. 2 5%NaOHi:dfyo:5'df^^>' 
«Rl5M^iO^SB3^^^^^7A (a) , ^;Kyo^ 
df-9-yOj§ajy>f^^^^A (b) , &t^^;ltyo^=^r 
2 5%NaOH^ORJE^^OS^tt^^-^r^^^A 

(c) ^^-r. as^^^i^Ji. ;Kyo^'df-9-yfc^a 
%NaOH'c*!fflL., *»o^l^nJt*^^ssrSBlg|^^^c:+ 

«L/::fit. 2-:><otr-^'*J|iS!$ii/i. locoe-^' 
{iUV ( 3 6 0 nm ) ■C<^;?»i«!tiS$^t. -enfii^- hu 40 
7x-;l^ (DNP) Tj>l.i:|3|^Stl.. ffi^^Ot-^' 

-cD-ej,i,fci^^$/i. mm^m^T/vAVT^ 
mttimt. 2-:><oe-^'*saai§n ( c ) , io«st 

^lii-cfcs i^^' PT^;^ h y >^y -7--cj)S t 

3t. 2oa«7)e-^'. ^nJiUV (36 0nm) T'O^^n 
m^tlJt. l±i^'-ho7xri;l/» (DNP) T'$)Sfc 

[0029] H2tt. i^:7nT^Xby V;Kyv-<0-fe 50 
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7rT'y^'^G-l 0 0 (Sf^*4 0 00—1000 

(m-&20 0 0 0) Alfa -CDoymmif^-^i^ 

ycmmzmiii^ti. ^%)H'«{±2 o o o o j: o^h^ 

»r>.rt5r*Lfc. CliOeJi, ^H^ftl4 50<7);Kyxf- 
Vy^^y3-;KPEG) i&fflv^-C^L)tv^aT* 

X h y yrff y v-co^^-i'fi*^ 1 7 0 0 0 -cfcs V ^ d 

*lli:-Sc^S. fiift^!B)<0iR${±9 2%-CAoy::. 

mm. (cDSfc:3o<7^tr*-rsfme) 

C45 H72O33 ( H2 0)2 ) : C , 45. 88 (45. 
92) ; H, 6. 67 (6. 51 ) 
[00301 4^1*111*. DMPatXi^^^/PX;!/*^ 

(DM SO) fc:«rjsrc&a*»\ sjtyarj'^-iryji* 

XtXDMFfcl^^fc'J. DMSOfcnr^fcS. 4^ 
!fel±iH NMR. NMR. IR. UVX'^:5'h 

;PSt^GPC'C=^^7:7^'5^-fe'-i^3y^ff-?)t. m 
Sfcfi^k+fttXDMSOde tt>«>'^'OT^Xh y VjJ^ 
yv-«0'H NMR£^. iH NMRStP^c 
NMRX'<.^'h;HiCD. a?Jg. ay^<7)#1-SHi 

[003 11 v:7Pr=^fXhyy;Kyv-<0^SrKI 

-12 (>''«-^wxp-) t^jirrsi:-e<o^ 

}§?8[{C^LTt>Mt>ei<^^kV 04{i. a-CDS 
t/z^^nf^X V y yTKy-^-iO^PitXtt^ftTTcOa 
- c DmRcrflmLx^-^ hyi/^^^-r. or - C D«^t 

it. i^^'Px^xhyyTKyv-^aanrt-sfc. m±m 

U&SiiM:tSMMI,z>^y h *>-:?5 0 0 nmJrSxS 
x-f y >':?^3mffl$ii/::. 5:x:J^Atcxlf^p;l^tHy 

>'t:'?is<it)t«-cD^3aiirr&fc. ^aw^^Ji^ 

X b y y -?-cof-jL-y4)t:^tttJH,3t'i i: 
-e<xJit':^#<=5:<, L*>tT5o'<.^'^yi:4ty 3'> 

[011 ■b7rT>y^'XG-2 5±-C<?32 5%NaOH 
1 4^y P^^1fy<0RieS^<0Sllil;5^^ A 
(a) , 3?1i^yn^':^f-9-y<o^aj^^-<-t'/5A 
( b ) . at/^i^y P^'^-ty f: 2 5%N aOHOR 

mm-^mffymmy^^^yM, (c ) ^^-r. 

[021 •fe^TT-y^'XG-lOO (St^*400 0 

— 10 0 0 0 0) •c«oiitt50««oi/:5'ox^x b y y#y 
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0 0 0 ) atfa-CDff)Saj:J^^-\r^^7AS:^. 
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[B4] 




